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ABSTRACT 

This course provides experience in assembly 
techniques, including repairs on aircraft structures, utilizing all 
methods from basic layout to surface protection of finished parts. 
Course content includes goals, specific objectives, metal fasteners, 
general structural repairs, and aircraft assembly. A bibliography and 
post-test are appended. Prior to taking this course the student must 
display mastery of the skills indicated in "Aircraft Assembly, 
Riveting and Surface Repair 1". (NH) 
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Course Description 



Aircraft Asseinbly, Rivetin^ 

9855 ^8 98RB.03 and Surface Repair 1 

State Catecory County Dent. County Course Course Title 

Number" Number flunber 



This is an advrnced quin course in assembly technique including repairs 
on aircraft structures, utilizinn all* methods fron^ basic layout to surface 
orotection of finished parts. This is a three quinmester credit course. 



Indicators of success: Prior to entry into this course the student must 
display mastery of the skills indicated in Aircraft Assembly, Pivetinq 
and Surface Repair 1 (93135.02). 

Clock Hours: 135 



PREFACE 



The following course outline is a third quinmoster course. 

Prior to entry into this course, the vocational student must display 
mastery of the skills indicated in Aircraft Assembly, Riveting and Surface 
Repair 1 (9855.02). This course outline serves as a guide to the Instructor 
who teaches in the field of sheet metal. 

This advanced course is composed of four blocks of instruction, which 
are subdivided into several units each. It Is 135 hours in length. 

Emphasis is placed on the use of visual aids, mock-ups, cutaways, 
transparencies, films, various instructional sheets and manipulative shop 
practice. 

Upon completion of this course, the student will have a general overall 
basic understanding of aircraft structure, aircraft riveting, surface repairs 
and surface protection of metal. 

This outline v/as developed through the cooperative efforts of the 
instructional and supervisory personnel, the Quinmester Advisory Committee 
and the Vocational Curriculum Materials Service, and has been approved by 
the Dade County Vocational Curriculum Committee. 
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GOALS 



The student niist he able to dor.onstrate: 

1. The ability needed to do aircraft structural repairs. 

2. The ability to check, alion and assemble aircraft sections, 

3. The ability to nerform nroper rivetinn on aircraft sections and struc- 
tural narts. 

4. The ability to assunie the resnonsibil ity inherent in the aviation sheet 
metal technician's occuoation. 



SPECIFIC BLOCK ODJECTIVES 



BLOCK I - METAL FASTENERS 
The student must be able to: 

1. Demonstrate the nroncr methods of drill inn holes for rivotina. 

2. Exhibit the ability to prepare the metal before rivetino. 

3. Demonstrate the nroncr use of hand and power tools for rivetinn, 

4. Exnlain the standards for acceptable rivets. 

BLOCK II - r.E'lERAL STRUCTURAL REPAIRS 
The student ;rust be able to: 

1. Exhibit the ability to rake nroner repairs tn Innnerons and formers. 

2. Demonstrate the ability to make nroner repairs on snars, ribs and 
bulkhead leadinn and trail ino ednes. 

3. Explain the proper method of seal inn ronair aress. 

^. Exhibit the ability to make proper repairs to ailerons, flaps, 
elevators, rudders, stabilizers and tabs. 

BLOCK III - AIRCRAFT ASSEMBLY 

The student rust be ible to: 

1. Exhibit the ability to read and understand fuselane and winq station 
number inn systems. 

2. Explain the nroncr methods of chockinn alinnr'ent of near, winn, tail 
and fuselane after structure renairs. 

3. Demnstrate the ability to assorble aircraft parts after repairs. 

BLOCK IV - OUri'TSTCn POSTTEST 
The student rust be able to: 

1. Satinf-'Ctoril V co:;nlote the nuin'-'^stor msttnst. 
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Course Outline 

SHEET METAL WORK 2 - 9855 
(Aircraft Assembly, Riveting and Surface Repair 

Department 48 - Quin 9855.03 

I. f'ETAL FASTENERS 

A. Rivotiiin 

1. Burr inn odnos of nctal 

2. Drill inn holes for rivets 

a. Hand drills 

b. Pov/or drills 

3. Durrinn drilled holes 

4. Hrindinn drill ^:its 

B. Install inn Rivets 

1. Drivinn rivets 
a. By hand 

[:, liith rivot nun 

c. '.;ith Sf!ueo7e riveter 

2. Duckirin rivets 

3. Ins^^cctinn rivets 

4. f^.e-'ovinn and renl acini rivets 

II. HEriERAL STRUCTURAL REPAIRS 

A. Ma I; inn Structural Repairs 

1. Snars 

2. Bulkhead 

3. Ribs 

4. LO'Vlinn cd^es 

5. Trail in'^' ednes 

f), Lnnrnrnns and forrers 
7. Seal inn renair areas 

n. ^'akin^ Renairs to Flinht Controls 

1. Ailerons 

2. Flaps 

3. ''.tahilizers 

4. Rudders 

5. r leva tors 

6. C';ntrn1 t:^b5 

7. Halancinn si.rfacf; control 

I], ALtachinn suoport iins and fixt(jrc5 

III. AIRCRAFT ;'SSE";:LY 

ChncHnn Alinnrent of Structtirer. 

!;, p-^-'di-y Stition'; ' [lianrans 

1. riinnlT^o F.t.ition niu'''erir,r: 5"'r,tr"-'S 

2. "in'^ r.t-''ti'>n n /r' erinn sy^t.e''T. 
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C. Usinn Manufactiirnr' s Manuals 

1. Procedure to measure annle of incidence, dihedral 

2. Chocliinn -ilionnent, near, v/im, tail 



OUintT.STER P05TTEST 
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APPENDIX 
Quinmester Posttest Sample 



ODINnESTER POSTTHST 



Name 



Date 



Score 



Multinle Choice Test Items 



Each statement needs a vord, a finure, or a nhrase to nake 1t correct. 
Only one of the choices listed is correct. Place the letter of the choice 
you make in the snace provided at the left edne of the sheet. 

1, In nakinn repairs, you replace rivr!:s witli those of the sane 

size and strength whenever nossible. K the rivet hole becomes 
enlaroed, you may: 

a. Squeeze the rivet in a vise to enlarno shank, then install 
in the enlarqed hole. 

b. Drill the hole for the next larqor rivet size makinn sure 
nininum edne distance and snacino are raintained. 

c. Install the sane size rivet as the rivet will s\7ell and fill 
the hole. 

d. Replace rivet with a larner aircraft holt. 

2. The type of material that the rivet is made of is identified by: 

a. Diameter of rivet 

b. Tyne of rivet head 

c. ^'ark on rivet head 

d. Color of material 

3. To retain 83"i of the material's tensile strenoth, the rivet spacino 

should be: 

a. At least 1/? inch !-nar.inn for all rivets 

b. Four tines the diameter of the rivpt 

c. T<'/n tines the diameter of the rivet 

d. Three tiiiics the diameter of the rivet 

_^ 4. Rivet holes are usually drilled larner than the rivets. This is 
usually around: 

a. oOOl inch 

b. .n03 inch 

c. .02 inch 

d. .008 inch 

5. If you wore noinn to rivet throunh tv/o nieces of metal whose combined 
thickness t/as .0fi4 inch» the shank of the rivet should be: 



b. 
c. 



.064 Plus i 1/2 times diameter of the rivrt 
1 1/2 times the diameter of the rivet 
1 1/2 times .064 

.054 plus twice the diameter of the rivet 
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6. If you had some 20170 rivets that had been aqinn for two hours 
after qiicnchinq: 

a. You could use then prnvidinn they had not exceeded four hours 
of aqinq 

b. You could not use then because 175 rivets should be used within 
one hour after nuenchinn 

c. You could use then nrovldinq they had not exceeded tv/o hours 
of aqinn 

d. You could not use then because 2017D rivets should be used 
within 30 minutes after quonchinq, 

_ 7. When rivetinn two sheets of aluminiun tooether and one is thicker 
than the other, the forned head of the rivet should: 

a. Go on the side of the thinnest sheet 

b. Ro on the side of the thickest sheet 

c. It makes no difference which side the prc-formed head goes on 

d. Go on either side, if the paper tools arc beinq used to buck 
the rivet, 

Vu Aluminium alloy rivets 25 (1100). should never be used on structural 
members of aircraft: 

a. Because they become brittle with nqe 

b. They are too soft 

c. They are two hard to drive and ninht damanc the structural 

d. Because they can only bo used in shear 

9. To make a snlico nlato, rivetinn a piece r ,080 aluninium stock to 
,040 skin with 1/8 rivets, the lenoth of the rivets v/ould be: 

a. 1/8" 

b. 1/4" 

c. 5/lG" 

d. 3/0" 

10, A nrnnerly inst'illp.-! rivnt is designed to withstand which of the 
follouinq r. tresses? 

a. Shear 

b. Coinnression 

c. Tension 

d. Torsion 

11, I'hcn an flircraft fuselaao is danianr^d, ^riH a nntirnflhlR b'ist or 
listortion is appcircnt, the final step taken to renair this is 
to: 

a. Use a "pnrt-a-novor" to brinn bulkheads bncl: into place. 
I:, nonovn the dana'^pd section and replacort with factory approved 
parts 

c» Placp the fuselane in e factory a'^nroved "lin" and then proceed 

with the rrsnair 
d. Cut out all '^ariaf'G area innediatel v 



12. If you plan to uso 1/8 inch rivots on a nptal surface patch with 
a si'nnlff row nattcrn, what will bn the nn'nipum overlap of the 
netal? 

a. 7/8 inch 

b. 1 inch 

c. 1/2 inch 

d. 3/4 inch 

13. If a huln"^ is found between two riveted sheets, the most probable 
cause is that: 

a. Tlio rivets have been overdriven 

h. The rivets are too lonn 

c. The rivets are ane hardened and not heat treated^ prior to use 

d. The r.fieets were not hold tooether nronerly durinq the rivetinn 
nneration. 

14. flembers should be carefully exarnined for the presence of sharp 
" nict's and deep scratches which nav havo resulted froii' service. 

Care rnist be taken to snooth out all of these found in order to: 

a. Henovc stress concentrations that ray cause failure 

b. Keen the netal fron cnrrodinn at these snots 

c. Tnable the nart tn nass inspection 

d. Prevent the n'onbor fron snlittinn 

15. Uhen renn irinn control surface, especially on hinh perforniance 
aircraft, care should bo exercised that the re;iairs do not involve 
the addition of v/oinht aft of the hinne line. Such procedure 

may : 

a. Induce flutter of the control surface 

b. '^'dversely disturb the static balance of the control surface 

c. Adversely disturb the dynanic balance of the control surface 

d. '^.11 of the above are correct 

If., llhir.ti of the followin'^ is true concerninn control surface movement? 

a. '-ovencnt is moa!:ured 1n inches or dcnrces 

b. r.necificatinn can be found in the tyoc certificate data sheet 
or aircraft snocif icatinn 

c. They have positive stopS 

d. All of the above aro correct 

17. The use nf solf-ta-^ninn scrov's in aircraft nrinarv structural 
assenblics is: 

n. coVi'on nractice 

b. rorMddrn 

c. '^cor'ircnded in Hlind areas, v/ith two "ihreads showing 

d* Allowed on aircraft 'n'th never excpss sneed less than IGO mnh 
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18. What is the effect on a hiqh-shear rivot that is under-bucked? 

a. It v/ill be loose in the hole 

b. The same as on a hoi lev/ shank rivet 

c. The collar will not be pronerly seated 

d. Its shear strennth will be reduced 

19. Seni-monocoaue fusel aqe consists of vertical members covered with 
a structural skin. The lonqitudinal members are called: 

a. Frames 

b. Strinqers 

c. Bulkheads 

d . Formers 

20. Spars also called beans are: 

a. Princinal chord structural members 

b. Main snanwise members of the vnnq, stabilizers and other 
airfoils 

c. Oval shape members of the fusel aqe 

d. Front section of a winq, stabilizer or other airfoils 

21. Ribs are the princiolo: 

a. Chord\/ise structural members 

b. Main spanwise members 

c. Main vertical members 

d. All of the above 

22. The internal structure of the semi-nonocoque fusel ane is made 
up of lonnitudinal members called: 

a. Lonnorons strinncrs 

b. Forners 

c. Bulkhccids rinqs 

d. All of the nbovo 

23. Liqhtcninq holes are somntinc cut in an aircraft's structural parts tor 

a. Reduce v/oinht 

b. Increase lift 

c. Decrease draq 

d. Increase flexibility 

24. Trail inn odnos of an airfoil are: 

a. Structural nemhers 

b. flon-strijctural nonbers 

c. Only two per aircraft 

fJ. None nf the above is correct 



ERIC 



25. I'lhon repairs on a control surface add weiqht fore or aft of the 
hinnc center line, the control surface must be: 

a. Painted to identify repair section 

b. Mever installed without the approval of the inspector 

c. '?>eba lanced 

d. ProDcrly rerin and then install 



ANSWER KEY 10 QUINf^ESTEP. POSTTEST 



riul ti pie Choicp Test Iters 



1. 
2. 
3. 
4. 

5. 
6. 
7. 



c 



b 



d 



c 
a 

t) 

b 



14. 
15. 
16. 
17. 



a 

d 
d 
b 



c 



b 
b 




c 
a 
c 
c 




a 



d 



a 



b 



c 



d 
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